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INTRODUCTION 
PART I. INTRODUCTION 
General Statement 
Any consideration of future scientific and technical 
educational plans and methods in Canada would be deficient 
unless they are considered against a background of develop¬ 
ment not only In the community of nations forming the free 
world, but also in the orbits of power that threaten our 
democrat!o way of life. Two prime considerations emerge: 
First, no nation can be built into a first-rate industrial 
-•over by using second-hand technology. The time has passed 
when this was possible because of the rapidity of change in 
the technology with which m are dealing in this age of un¬ 
precedented scientific discovery and technological advance. 
The nation that attempts survival es & first-rate industrial 
power in the Industrial community of the free world of the 
future, must be in the vanguard in the development of scien¬ 
tific and technical manpower, 
eooncl, le the urgent consideration of the survival of 
our way of life In a world that la now confronted with ide¬ 
ologies opposed to it. Hi ere engaged in a teohnolo. ioal 
competition which can only be won by determined effort to 
educate our scientific and technical manpower in a more 
effective manner. The Issues of this competition are no 
less effective in determining which Ideology will survive 
th&n a war In which weapons of destruction are employed. 
2 
'rime inigter Louie St. Laurent said on January l$th, in 
speaking of the world-wide scientific revolution, 
"The prizes will not go to the countries with the 
largest population. Those with the best systems 
of education will win. Science and technical 
shill give a dozen men the power to do as much as 
thousands aid fifty years ago. Our scientists 
are doing brilliant work. But If we are to make 
full use of what we are learning we shall need 
many more scientists, engineers and technicians. 
I determined that this shortage shall be made 
good. * 
The determination of the most advantageous course of 
action to meet the challenge before ue requires an under¬ 
standing of present trends and possible future developments 
In scientific and engineering manpower. Systematic effort 
is needed to measure the growth that will be required in 
both the number and type of scientific and technical man¬ 
power in Canada to ensure that we will remain competitive in 
the industrial as well as the military field. Once having 
developed a basis of measurement, it beoomes a relatively 
simple matter to plan the course of action that will ensure 
our future position in these respects. 
."■tatement of National Alms and Objectives 
Basic to the whole problem of the education of our scien¬ 
tific and technical manpower in Canada Is a broad definition 
of national aims and objectives. It la a consideration of 
what it is that we want to accomplish as a nation. It is 
the national intention to be a first-rate industrial power in 
3 
tho free world, of the future, to be as self-sufficient as 
possible, both Industrially ana militarily, and to develop 
our natural resources to the greatest possible extent. If 
these are our objectives, then the question arises whether 
or not we are willing to pay the price and take the notion 
V- 
necessary to make, these things a reality ♦ The answer to 
this question can only be obtained by an analysis of what is 
involved in accomplishing these objectives♦ 
Several factors relevant to this problem of scientific 
and technical education in Canada warrant consideration. 
'The basic factor deals with the statue a country must hold 
in scientific and technological development in order to 
maintain a position of a first-rate industrial power. The 
rapid technological change involved in industry today makes 
it impossible to attempt to maintain a current position in 
many areas by using second-hand technology* The time lapse 
between the release of a design in an originating country 
and the acquirement of that design in the form of a licence 
to manufacture in another country is such that the design 
is in a state of obsolescence before it la put to use in 
the latter country * In addition to this, we cannot overlook 
the almost imponderable effect on industrial development 
generally resulting from, carrying out the design and develop- 
meat of a country's own products to the greatest extent 
possible * 
Secondly, the maintenance of a proper trade balance 
4 
between two countries who are attempting to maintain the 
same standards of living becomes Impossible if scientific 
and technological progress Is not reasonably close to par 
lii both countries. Generally It becomes a question of re¬ 
maining on a par In this area or being satisfied with lower 
living standards, this condition will be aggravated in the 
future ty the ever-increasing complexity of living In this 
complex century, 
Finally, we must consider our position In the military 
field. The conclusions hare are simple ones, We must 
satisfy ourselves with second-rate equipment for our armed 
forces unless we do our own design and development In a 
number of major areas, Second-rate equipment means second- 
rate services and equipment that is In a state of obso¬ 
lescence must fall in the category of second-rate equipment. 
Such a condition could Jeopardize our freedom or at best 
render it Impossible for us to make the maximum contribution 
■0 
to the cause of freedom. 
It is not enough to assess our position in relationship 
to what our Indicated national requirement la now, which is 
useful only for short-term planning. The significant 
measure- of the requirement on a long-term basis Is a com¬ 
parison of what we are accomplishing or what we are planning 
t accomplish in relationship to what others are accomplish¬ 
ing or planning to accomplish. Action could be taken to 
satisfy what appears to be the deficiency related to what we 
5 
are doing nos, but vihat.we are doing now may be woefully 
Inadequate compared with what we ere capable of doing and 
what we need to do in order to remain competitive in the 
future. The pathway of education Is long and success or 
failure in an area a decade or more from now depends very 
largely on what we do today in the educational field. 
All of these things point to the necessity of providing 
hi her education for our people to the greatest possible 
degree If we are to accomplish the national objectives we 
have outlined above. The question .regarding whether or not 
ve are desirous of accomplishing these objectives is answer- 
able in a definite affirmative, reference to the progress 
we have made in the last decade and the dynamic state of 
our economic and industrial development today are adequate 
supports for this conclusion. A clear answer to the final 
A 
question above will provide concrete evidence of our future 
intentions. It must be conceded that upon the action taken 
here rests the success or failure in all other o.re<».s of 
national accomplishment. 
It must be admitted also that the degree to which 
Canada may accomplish these broad objectives on a competi¬ 
tive basis with others can only be measured by comparison 
with other countries' performance. This comparison neces¬ 
sitates a suitable yardstick which will form toe basis of a 
reasonable measurement for comparison purposes. 
Jlo measurement can result from the consideration of 
6 
th© limitations that may be placed on progress in the fields 
which require higher education. These vast fields have no 
borders. Those "who know best", notwithstanding the tre¬ 
mendous advances made In the last half century, tell us that 
ve have only "scratched the surface * of the vast unexplored 
areas of the universe in which we live. The only basis of 
measurement is the speed with which further progress will 
be made in uncovering the unlimited secrets of nature and 
developing the methods by which these secrets can be em¬ 
ployed by man in contributing to his welfare and protection. 
The number of personnel trained and. the manner in which 
they are employed are the factors which will determine each 
country’s rate of progress on a broad basis. This is a 
major factor which will determine a country's future Indus- 
7 
trial stature. 
This was emphasized In dealing with one of the impor¬ 
tant segments of our population concerned with science and 
* 
technology by Melvin Price, the Chairman of a rub-committee 
em Hesearch and Development on the Joint Committee on Atomic 
'nergy, when he said: "There is a startling correlation 
between a. nation's industrial power and standard of living 
and the size and Quality of its reservoir of trained scien¬ 
tific and technical manpower," 
.Any endeavour to compare the possible scientific end 
technological progress in Canada in specific fields with 
other countries of the free world and with potential enemies 
7 
must be measured within certain fields of endeavour in 
relationship to the number end kind of qualified personnel 
available to work in those fields. 
the problem of determining both the number and kind of 
manpower required is not only critical but difficult to re¬ 
solve. It is not only a matter of determining the potential 
number of scientific and technical personnel in the popula¬ 
tion, but also determining the right proportion of the 
different kinds of scientists, engineers and technicians re¬ 
quired to perform the task test will set the pace of progress 
in these areas. In the first place, we must determine the 
number of people in a oountry who are capable of being 
developed into scientists, engineers end technicians; and, 
in the second place, a® must determine the Industrial areas 
on which we should concentrate in order to remain competi¬ 
tive. This will provide us with the approximate number and 
Kind of scientific and technical manpower we may with maxi¬ 
mum effort be able to develop. 
111© task is rendered more difficult by reason of the 
fact that we cannot direct students to study in a given area, 
and, indeed, we would not want to. Individual preference 
auet foe honoured and is the only way by which we can ensure 
success. In the past the dictates of supply and demand have 
been dominant factors in the decision regarding the educa¬ 
tional program adopted by the individual. Such is no longer 
on adequate guide. Demand Is so great in ell fields that 
a 
a »iae choice is open t.o students. The decision regarding 
the course of action taken needs to be associated with a 
speolfic demand and that demand must be closely allied with 
« 
our own national objectives. Every reasonable action must 
be taken to encourage prospective university students to 
oiioose a course most advantageous to the country as a whole 
and consequently most advantageous to the Individual. *e 
cannot afford to leave the selection of a career to chance, 
based on insufficient Information and immature Judgment. 
We must plan our future In the first place and know what It 
la we wish to accomplish and then by guidance, inspiration, 
end persuasion, channel the training of scientists and 
engineers Into areas that have a direct relationship to 
these established objectives. 
While it Is admitted that many of the practices that 
hfve been adopted by the Soviet Onion are distasteful to 
us, we can, nevertheless, take a leaf fro® their book on 
the channelling of the educational program of the Individual 
into the avenues related to the overall national objectives. 
Everything points to the fact that the Soviet Union has 
been clever in the use of incentive® related to such things 
as social status and prestige which has accounted for much 
of the apparent success of the rapid increase in the edu¬ 
cation of their scientific and technical personnel. 
It has already been indicated that the country which 
hopes to remain in the forefront as an Industrial power and 
9 
to maintain a standard of living equivalent to or better 
>f ,t 
than that of other countries with which it must deal for 
its livelihood, must remain competitive in the training of 
its scientific and technical personnel. The statement can 
« 
be broadened to take into its environs not only scientific 
and technical manpower but the whole level of education 
from grade schools to post graduate study and the relative 
social-economic conditions in which the educational system 
must grow* This leads us not only to a consideration of 
the social and economic orders in a country, but the moral 
fiber of its government and people, A true forecast ought 
to encompass all of these fields and then discuss their 
interrelationships. However, it is not the Intention of 
this thesis to cover such a broad subject, but this is 
mentioned only to indicate that any conclusions drawn must 
be supported by a proper environment in these areas if the 
conclusions are to be valid. 
Definition of Problem 
In order for Canada to maintain her competitive posi¬ 
tion in the world of nations what will be the demand for 
engineers during the period 195^19^5* 
vh&t ¥m be the supply of engineers in Canada during 
the period 195G~19&5* 
’■-'hat is the present and future relationship between 
supply and demand .for scientific manpower* 
10 
If the relationship between supply and demand for 
engineers demonstratee that there Is a shortage of engin¬ 
eers, what than are we to do about it? "hat policy recom¬ 
mendations are vie to transmit to the Canadian government, 
the industry, and the universities? 
.A 
These are the questions that this paper will attempt 
to answer* 
'loope and Limits of this Study 
All geographical parts of Canada were studied; 
all ten provinces and Northwest Territories. 
? 
All engineers defined as such by the Bureau of Itstie- 
tloa, Associations of Professional Engineers, Unemployment 
Commission, ware considered, 
"he effect of the Hungarian situation on the labor 
force was not studied aa no figures were available at the 
time of publication of this, paper. However, it i3 felt 
that this situation will have little effect on the overall 
picture as the number of refugees which would have to be 
considered is relatively small. 
So part-time students were Included as they occupy a 
minute percentage of the total student enrolment. 
Figures and data from all universities and colleges In 
Canada were used In the preparation of «h*s work. 
All mathematical limits in the derivations of extrapo¬ 
lations and forecasts were noted throughout this project. 
11 
Assumptions 
During tee poet-war period, r? 43-1950, universities 
and colleges had to revert to emergency actions to meet the 
sudden Increase in student enrolment, !: „C*A.F* stations 
ami army camps were taken over by universities to cope with 
the deluge of veterans desiring to foster their education. 
It was a common eight in those days to see classes numbering 
to 100 or IpO students. 
It is with tliia thought in miad that this paper was 
prepared, i.e♦, no students will be rejected because of 
. - 
shortage of facilities or staff. 
A 
The Institution# of higher learning could always face 
again the post-war emergency actions If forced to. 
.Definition of Important .Terms 
"Graduate Engineer* is defined as a person haring 
graduated from the faculty of engineering of a Canadian 
university or its equivalent. 
“Professional Engineer" (P.eng.) will designate a 
registered graduate engineer of any provincial Association 
of Professional Engineers. 
"Practising Engineer* - this title will be used as a 
synonym of the previous one. 
12 
•Methods of Peaearoh 
In obtaining the necessary data and statistics the 
"direct contact" approach of obtaining material was employed 
whenever feasible* Discussions and meetings with highly 
ranked personalities In the educational, professional and 
Industrial world were made possible through assistance from 
the author*s company, AVBO Aircraft Ltd. of Toronto. This 
company opened many gates which otherwise would have remained 
closed had the author acted on his own.* 
These Interviews were then followed up by numerous 
letters and long distance telephone conversations* 
Proof of Qrlgln&iitx 
A list of names could be presented, of reliable indl* 
viduals Who are not familiar with the field of the subject 
chosen by the author. This, combined with the author’s 
oersonal research la this field, could be sufficient proof. 
However, it seems more effective to describe a recent 
event as Irrefutable proof of originality of the author’s 
work, On last October 10 <1956), Canada opened its first 
National Conference on Engineering, Scientific, and Tech¬ 
nical Manpower at it, Andrews in Sew Brunswick. The purpose 
of this conference was to study the sane subject as that of 
the author's thesis. The single result of this conference 
was the formation of a foundation named "Industrial Founds- 
f 
13 
tion for ducati-m". Its responsibilities are to provide 
the answers originally expected of the conference and It 
has been allowed one year to carry out the project, its 
report being due next October (1957)- representatives 
of industry at the conference contributed & sum of $100,000 
to finance the program of the Foundation. 
It seems obvious that, if the author’s work was not 
in truth original, the October 1956 Conference would have 
had no need to for® cand endow a Foundation to develop the 
same field. 
p \m ii 
PROSPECTIVE SUPPLY OP ENGINEERS IN CANADA 
1956 - 1965 
T II. PROSPECTIVE SUPPLY OF EUGINFER8 IN CANADA 
1956 - 1965 
Introduction 
The supply of engineers in Canada during the oeriod 
1956-1965 considered separately from the demand for 
engineers. It was felt that this was the most logical 
approach to the problem. 
Four methods of estimating the number of engineering 
graduates were employed. All of these methods are in close 
agreement up to i960. From then on the figures differ 
slightly. These figures were later modified to Include 
Immigration, emigration, death, retirement, etc. to give a 
final net supply. 
The maximum and minimum oases are presented in graphi¬ 
cal and tabular for® in Figures 2-1*2,3, along with the 
most reasonable forecast. 
Summery of (1) the results of the four methods employed in 
estimating the number of engineering graduates, (2) the 
factors modifying the estimates of engineering graduates. 
(1) The results of the four methods are presented in 
tabular for® in Table 2.4. 
(2) Hie factors modifying the estimates of engineering 
graduates are briefly outlined below. 
(a) The University capacity to cope with the 
supply. 
(b) The effects of mortality noon supply* 
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(c) The effects of emigration of engineers. 
(&} The effects of immigration of engineers. 
(@) The influence of demand for engineers upon 
the supply. 
The above results and modifying factors are explained 
in more detail in section *#ork Data and, He suits”. 
Work Data and. He suite 
Sources of Information: 
The major sources of information were The Dominion 
Bureau of Statistics; the Unemployment Commission who sup¬ 
plied the author with the valuable statistics on college 
enrolment during the past years; the Federal Department of 
habour as well as the Provincial one with their useful 
figures on the labour force; the various associations of 
Professional Engineers* notably Ontario and .uebeo, who so 
cooperatively mad© their figure© on registration of Pro¬ 
fessional Engineers available to the author; and finally 
some seven Canadian universities. 
v 
and 
see of ProJcctlont The projection of enrolment in 
Canadian universities and colleges was worked out in six 
steps: 
(1) The age group IS*21 years was selected (after 
trials with other groups) as representative of the under- 
get 
Projected 
of Btudent Population Based q n _ ,1 g~21 Age^Grou 
to 
16 
graduate student body. 
(2) Undergraduate enrolment for each academic year from 
194-1-42 to 1954-55 w*aa compared with the number of births 
IS-21 year© earlier* 
{3) It was assumed that the trend of that relationship 
during the period 1943-55 would continue for the next ten. 
years * 
(4) That trend was projected, measured, and under* 
graduate orolMnt calculated on the basis'of the projection* 
{5) Post-graduate enrolment was treated as a function 
of undergraduate enrolment and calculated* 
{6} Projections of undergraduate and post-graduate 
enrolment were added to give total enrolment* 
UndeipT^ mate Enrolment: Column 2 of Table 2-44 shows 
for each academic year from 1941-42 to 1964-hg the relevant 
core of births - those b rn let-21 years earlier* Column 3 
relates actual undergraduate enrolment (excluding veterans 
on allowances) to the core, yielding a series of percentages 
ranging from JM In l?4l-^2 to 1,0% In 195^55* ”hese are 
plotted in Figure 2*5* 
By the method of least squares, a straight line, repre¬ 
senting the trend in the relationship between enrolment and 
births, was fitted to data for the years 19*3-55*On the 
assumption that the trend would continue to the year 19^5 
(referred to as Assumption **• far Trend) this line was pro¬ 
jected. In addition, to allow for possible error in 
17 
Assumption "T" lines representing lower and higher per¬ 
centages were drawn (Assumption and MT+"). These lines 
are shown in Figure 2-5. 
Calculated percentagea on Assumption ®TB are recorded 
on the lower part of column 3, Table 2-4 A, as are the per¬ 
centages read from Figure 2-5 on Assumption *T-M and *?+«. 
When applied to the core (column 2) these yield the under¬ 
graduate enrolment figures also recorded In the lower pert 
of column 3* 
If Assumption "T* is correct, undergraduate enrolment 
In 1965 will total 122,900. 
Post-graduate Enrolment: Post-graduate enrolment 
appear to be related to the enrolment of full-time under¬ 
graduates in the previous year as follows; 
1951- 52 full-time ?.G» enrolment = 5.2# of full¬ 
time U.3., 1950-51 
1952- 53 full-time P.G. enrolment = 5.4# of full¬ 
time U.G., 1951-52 
1953- 54 full-time P.G. enrolment * 5.4# of full- 
" ' time U.G., 1952-53 
1qc4-55 full-time P.0, enrolment » 5«5# of full¬ 
time U.G., 1953-54 
In order to project the enrolment of full-time post¬ 
graduate students, therefore the assumption that for each 
ye r it would approximate 5.3# of the previous year's under¬ 
graduate enrolment may serve as a guide. 
Actual post-graduate enrolment for the years 19*41-55 
are shown in the top part of column (9). In the lower part 
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of the same column are recorded the projected enrolments. 
On Assumption "T" they rise to 6,000 in 1965. 
Total Enrolment: Column 5 of Table 3-4 A contains the 
sum of undergraduate and post-graduate enrolment, excluding 
veterans, actual to 1956 end projected to 1965. On 
Assumption •T* the total in 1965 would be 128,900. The 
figures given in column 5 were also plotted. 
Statistics on University and College Enrolment; 
The necessary statistics for the purpose of this paper 
are presented in Table a 2-6 to 2-3. Table 2-6 shows the 
engineering graduates during the past 10 years as well as 
the engineering undergraduate enrolment by year, during the 
same period. 
Table 2.6 also presents total student enrolment (ell 
Faculties) under two headings, undergraduates and post¬ 
graduate enrolment. From these statistics, engineering 
attrition rates from year to year were derived. These figures 
are tabulated in Table 2.7. The average attrition rates 
shown in the last column were arrived at by averaging the 
available figures, being careful to attach more weight to 
the post 1952 figures as these do not include veterans and 
are a better indication as to what the situation might be 
in the future. The average attrition rates are in close 
agreement with the figures quoted by various university and 
college authorities. 
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Table 2.8 shows a breakdown of engineering graduates 
per major subject, the sub-totals being expressed as a per¬ 
centage of the total graduation. It is to be well noted 
that these percentages have been maintaining a constant 
level during the past five years. Also Hated on this table 
are "aircraft Engineers", l.e., engineers that the aircraft 
industry is expected to h ve a greater demand for than other 
specialties of engineering. It is interesting to note that 
over 70'S of engineering graduates could be included in this 
category. 
Description of Methods of Sgtlroatlna Engineering graduates 
Method 1. Method 1 consists of a plot of engineering 
graduates since 19^5- This graph is shown on Figure 2.9* 
From a knowledge of the 1956 enrolment figures in 1st, 2nd 
and 3rd years, obtained from Table 2.5, these figures can 
be attrltioned (by means of the attrition rates given in 
Table 2.7) to give the expected engineering graduates for 
the next three years. These figures were then plotted on 
figure 2.9. 
How, again giving more weight to the post- 1952 points 
as they do not include veterans and are a better indication 
of future trend, a straight line was then drawn through the 
points from 1953 to 1959 end was extrapolated from i960 to 
1965, to give the figures quoted below: 
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rpre.on.st of ly.lneerln;. Graduate;-, In Canada - Method 1 
Year 1957 1953 1959 i960 1961 1962 1963 
Engineerlag 
Graduates 2000 2300 2550 2350 3125 3400 3675 
Year 1964 1965 
Engineering 
Graduates' 3950 4-250 
/ 
These figures are shown as line (1) on Figure 2.9, 
The estimates from 1956 to 1959 are considered reliable 
as they were based on actual figures of the present engin¬ 
eering enrolment. The extrapolation from i960 to 19&5 might 
be a little too conservative as it was based on the 1^59 
trend towards engineering. It Is thought that this trend 
would still be on the Increase in i960. At any rate, the 
results of thl3 method were considered as the 'minlfflura'1 case. 
Method 2. Method 2 consists of an analysis of the 
trend In the ratio of engineering graduates to the total 
undergraduate and post-graduate ctuuent enrolment (all 
Faculties) • The total enrolment figures are shown in a 
graphical form in Figure 2-9 A. %ain the present engineer¬ 
ing enrolment figures in 1st, 2nd, and ?rd years were used 
to derive the percentages of graduates to total student 
enrolment for the next three years. These as well as the 
ratios covering the period 19*5 to r;5f;> have been plotted 
on Figure 2-10 and also shown on Table 2-9 B. A straight 
line joined the points from 195* to 1959 and was then 
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extrapolated to 1'65 oa the assumption that the trend would 
keep increasing at the same pace aa shown during the period 
195^ to 1 59* This is shown aa line (2) on Figure 2-10* 
Then a second line was drawn (shown as line (3) on 
Figure 2-10) on the assumption that the trend would level 
off at the 1959 value. These values (line 3} are In agree¬ 
ment with Method 1 which was considered the “minimumM case* 
correction factor was then applied to line (2) to reduce 
it to line (1). This correction factor is to take care of 
the change of rate of increasing student enrolment as shown 
on Figure 2-9 A* From 1956 to i960 the total student enrol¬ 
ment ia increasing at a rate of 4.while from i960 to 
1965 at a rat© of 6*7$* 
Th© effect of this change of rate will be to lower 
slightly the ratio of engineering graduates to total student 
enrolment during the period i960 to 1965# 
Tlic; derivation of the correction factor is shown below: 
old Equilibrium 
Number in 1st Year A4 (1.043) 3 
Number in 2nd xesr A 3 (l*o*<3) 2 
Humber in Jrd Year A2 (1#043) 
Number in 4th Year A1 
New rqulIlYrlum 
a4 (1*067) 3 
& 
A3 (1.067) 2 
.42 (1.067) 
A1 
(A4t A3t a2, Al, will be unaffected, except for the effects 
of increased rate ol population.) 
22 
ercentages are 
Mew ratio of Grads. will be 
fetal 
year 
year 
la 
is 
x 1.00 
x 1.067 or 
i .043 
1 ,023 
year iB { 1.067)2 or 
( flops') 
1.046 
year 13 ( 1.067)3 or 
( 1.043} 
1 ,069 
year 31* 
year 26* 
year 23£ 
year 20% 
1,00 
,23(1.023) + 0.20 1.037 
Mew ratio of First will be 1.069 _ . 0,. 
Total I.O37 * * 
Oorreotlon fee tor ■ I.031 
The ratios obtained after the application of the correction 
factor were as follows (line l)t 
Year 1957 1953 1959 i960 19 6l 1962 1963 19^4 1965 
Ratios 2.75 3*0 3-25 3*5 3.70 3-9 4.1 M 4-55 
These ratios were then applied to the forecast of student 
enrolment (Figure 2-9*) to «ive the following engineering- 
graduates for the period 195& to 1965: 
Year 1957 1953 1959 I960 1961 1962 1963 1964 1965 
Kts! 2000 2340 2660 3040 3500 4000 4600 5100 5*00 
23 
These results are considered to be the maximum case. 
Method 3. Method 3 Is very similar to Method 2 in 
principle in the sense that it studies the trend of a group 
of students expressed as a percentage of the total student 
enrolment, the only difference being that It considers first 
year engineering students rather than graduates, which are 
analysed under Method 2. The main advantage of this method 
over Method 2 Is that the forecast does not have to be made 
to such a long period of time ae under Method 2, since it 
Is only necessary to determine ratios (of first year engin¬ 
eering students to total student body} up to 196l to obtain 
the 1965 engineering graduates, since the 3.? 6.1 first year 
student figures can be attritinned via attrition rates of 
Table 2-»7 to give the expected number of graduates four 
ye ait: later* 
A second point in favour of Method 3 is that to deter¬ 
mine engineering graduateu during the period 195& to ln59> 
it employs first year engineering enrolment figures from 
1952 to 1965, these figures being actual figures and not 
estimates; therefore, the estimates of graduates during that 
period should be very reliable. B» results of this method 
as shown on Figure 2-11 are given below: 
Year 1957 195*9 1959 I960 1961 1962 
Patios 5.5 5*75 6.1 6.3 6.6 6.75 
These ratios were then applied to the forecast of 
student enrolment to give the following number of first 
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2k 
year students: 
%tiw 1957 195s 1959 i960 1961 1962 
1st Yr. 
rag; 3900 4450 5000 5600 6250 6900 
Students 
These were then attritloned to give the following number 
of graduates: 
year 1957 1958 1959 i960 1961 1962 1963 1964 1965 
« 
grads. 2050 2260 2500 2720 J110 3500 3)200 4300 4?500 
ethod 4. fethod 4 was simply a combination of Method 3, 
with 1 by the application of the increasing trend towards 
englneerln shown on Figure 2-11 to the figures obtained via 
method 1 which assumed, no change of trend from 19,<;0 on. 
Therefore, by applying the increasing rate {elope of line) 
to the previous figures, we obtain the following results: 
Year 1957 1958 1959 i960 1961 19 62 1963 1964 1965 
i^Kniiwwiw. 
jffis. 2000 2300 2550 2850 3200 35OO 39OO 4300 4300 
These figures are in close agreement to the values ob¬ 
tained under Method 3 and are shown graphically as line 2 on 
Figure 2-9* 
Modifying Factors 
•ffeots of University Capacity 
It is not thought that a lack of University capacity 
will seriously affect the engineer supply situation, lumbers 
of students will not reach the post-war peak until i960, and 
25 
from then on It seems probable that the Universities will 
obtain at least temporary type facilities to handle the 
Increase. There la, of course, a real danger that the 
quality of the students may suffer. 
The ffeots of Mortality noon Supply 
It le thought that the mortality rate applicable to 
the engineering force is slightly lower than the equivalent 
age group of the Canadian population. This will become even 
more so with the ejection of young graduates at an ever 
increasing rate. The Ontario group of Professional engineers 
lost through death a total of 72 members in 1955 end JO In 
1954, or a loaa of .0 of the total membership. Similarly, 
the Quebec group lost 20 members In 1955 or .35# of total 
membership, both of these percentages being lower than the 
equivalent age group of the Canadian population, Thu# it 
le believed that a figure of that order should be applied 
to the total engineering foroe, 
Retirement 
Losses through retirement, it is thought, will be of 
the order of 200 to 400 for the next five years, with an 
Increase to 250-^50 for the period i960 to 1965 due to the 
increase In engineering foroe; therefore the minimum losses 
to expect from retirement and death should, be of the order 
of 350 for the next five years to Jump to *500 for the period 
i960 to 1065. On the other hand, the maximum losses to 
26 
expect should be in the order of 55° £or the next five years 
to increase to 600 during the early 1960*8, 
Offsets of emigration 
The number of engineers (as well as a few other pro¬ 
fessions) who have left Canada during the past five years 
to emigrate to the 0,8,A. have been tabulated on Table 2-12. 
An analysis of this table shows that the number of engineers 
leaving Canada has been keeping & fairly constant level 
during the past years at a round figure of 275 & year. This 
level might be kept constant if conditions remain as they 
are today. The 0*3* might, on the other hand, lower the 
draft age, resulting in an increase in the number of engin¬ 
eers leaving Canada. In order to cover all possibilities, 
a minimum figure of 250 ana a maximum of 400 were considered 
adequate for the purpose of this report. 
Effects af Immigration, 
The number of Immigrant engineers entering Canada during 
the past three years dropped from 300 In 1953 to 770 In 195^ 
and 65O In 1955. This decrease is well understandable as 
foreign countries are experiencing a shortage of engineers 
6a yell as Canada. Therefore a minimum of 770 and a maximum 
of 340 were considered adequate figures. 
m of the above four modifying factors have been 
applied as maximum and minimum to the maximum and minimum 
supply of engineering graduates during the next ten years. 
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to give maximum end minimum net supply of engineers for the 
period 195^’“1965 previously presented In Tables 2-2,3. The 
number of engineers qualified by writing the exams of the 
Association of Professional Engineers was found to be 
approximately 2$ of the registered Professional Engineers. 
This figure was also added to the net supply. 
i t » « , 
The Influence of Pem&nd, upon Supply 
The effect of demand for engineers upon the supply 
could he tremendous* The engineering students and potential 
engineering students could begin in I9S1 or 1963, to realise 
that the shortage is becoming less acute. However, this 
-ould probably not substantially affect the size of the 
graduating class until 1964 or 1965* 
All of the above modifying factors were analyzed and 
integrated to give the "best forecast* of supply shown on 
Figure 
Conclusions 
Assuming that the universities and colleges have the 
necessary funds and staff to oops with the increasing student 
enrolment, an analysis of the results of the various methods 
of estimating the supply of engineers would tend to indicate 
that the supply of engineers will be increasing at a rapid 
pace during the next ten years and ahould reach a figure In 
iV 
the area of 6^f000 by 19^5* 
FART III 
PROSPECTIVE DEMAND FOR ENGINEERS IN CANADA 
195& “ 1965 
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PART III. PROSPECTIVE DEMAND FOR ENGINEERS IN CANADA 
1956 - 1965 
Introduction 
Forecasts of the demand for engineers can be made by 
examining the trend In the ratio of engineers demanded to 
the gross national product or to the labour force. An 
extrapolation of the trend to a given year, combined with 
the appropriate forecast of gross national product, or 
labour force, will yield the corresponding demand for 
engineers. Because & reasonably accurate forecast of the 
labour force can be obtained fro® population and immigra¬ 
tion statistics, the labour force was employed ae & basis. 
The gross national product is more difficult to forecast, 
and, in fact, one of the beet factors for its prediction is 
the labour force. However, this method Is also presented. 
The Demand 
Analysis of the enginsers-labeur force trend (described 
in detail in section 1115} yields the curves of Figure 3-1, 
which la a plot of •maximum'', "minimum" as "mast probable” 
demand for engineers in Canada throughout the period in 
question. The "maximum" curve corresponds to the cases 
where the trend towards engineers In Canada becomes an 
accelerated trend. The "most probable* curve corresponds 
to the case where the trend continues to grow at its present 
r&te. The "minimum" curve corresponds to the oaee where the 
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trend levels off at the 1959 figure* and ratio of (demanded) 
engineer© to the total labour force remains constant. 
It is reasonable to expect the trend to continue to 
grow at roughly Its present rate. Growing automation and 
Increasing technology will almost certainly prevent the 
levelllng-off of the trend* Intrinsic in the ^minimum* case. 
« 
Exponents of the "swiftly accelerating trend" case claim 
that since Canada falls considerably behind the U.S. and 
Eussia in per capita number of engineers, she is bound to, 
or If not, at least should be bound to cetch up in the near 
future. These exponents fail to realize that Canada's 
eoonomy is not an independent one. Her economy trends 
towards sales and production, and away from design and 
development. In many of the major industries U*g., auto¬ 
mobiles or electrical appliances), the design and develop¬ 
ment engineering is carried on outside oi the country. Thus 
less engineers per capita are required in Canada. 
of the Methods Used to Forecast the Demand for 
Three methods were used to estimate the demand tor 
engineers. Two of these methods were employed to obtain 
the ratio of engineers employed in Canada to the labour 
force for various years. These methoas were: 
(X) Application of appropriate year by year figures 
for engineering graduates, engineering immigrants ana 
emigrants, retirements and deaths, to the 1951 census 
figures in order to obtain numbers of engineers in Canada, 
1951-195^• ratio Is obtained by comparison with corre¬ 
sponding Bureau of Statistics figures of the labour force, 
(2) As in (1) except that estimates for numbers of 
engineers In Canada are obtained from figures for Registered 
Professional Engineers and corrected to make up for "un¬ 
registered*1 engineers. Estimate© were carried out on a 
1 rovlncial basis in order to be able to analyse any minor 
Provincial* discontinuities in the trends, 
{3) Method 3 is an estimate of the growth of engineer¬ 
ing force in the economy to keep pace with the gross national 
product» 
he Relationship of these Employment Figureg to true ; emand 
k * 
There Is no doubt that demand for engineers in Canada 
has substantially exceeded employment of engineers since 
the Korean emergency. The actual amount by which demand 
exceeds supply is not easy to determine. .’>hat appears to 
be the only estimate by a reliable source is for the U.S. 
and appears in a report1 on Engineering and Scientific Man¬ 
power in the United States, western Europe and Soviet i uesia. 
An estimated difference of to,000 engineers or 6.4*5 over 
the total engineers employed is quoted for 1956* There is 
no indication that the Canadian figure is much greater or 
1 fnMn«prlns and Scientific Manpower in the United States, 
western Kurope and Soviet 'ussia, U.d.^. Joint Committee 
Print, &4th Congress, 2nd Session. 
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much lesa than this, and there Is no Indication that the 
magnitude of this figure varies greatly with time, There¬ 
fore, a 6,4> addition to the Canadian employment figure was 
applied In each case in order to find the true demand. The 
true demand curves were then extrapolated In order to obtain 
the demand, 1957-1965» as a ratio of the labour forces. 
The Size of the Labour Force, 1957-1965 
Growth has been relatively constant and extrapolation 
of Canada Year Book Figures, combined with labour fore© 
•forecasts for Quebec and Ontario, given by their respective 
1 2 
Associations of Professional Engineer# , yields the curve 
t'/' . ? •' 
of 1957-1965 as shown in Figure?- The Quebec and Ontario 
forecasts are given In Figures 3m3 and 4* A oonsiuoration 
of Immigrant trends and population figures shows that the 
1965 figure should be accurate, at worst, to about 200,000 
or y& of the total labour force. 
A combination of the labour force figures with the 
demand ratio curves yields the actual numbers of engineers 
demanded in the period l$57-19&5» 
1. Annual Report, Corporation of Professional s-nglneers of 
Quebec, 1955* 
o vrerentation to the Soyal Commission on Canada’s conomic 
of Professional iotioo.r, of <h. 
Province of Ontario, 1956. 
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-oris D?,ta ..n:- vie cults 
eaults of'..too Methods ueea to Forecast Demand for 
jnglneers.in »anwla, 195b-l<i6B 
,..£^h.iU- __a>ilOatiOjR pf,.XOc-.r by Tear ; tutlstloa 
% 
to the 1951 Census figures. 
tear 
Ivumbex'a of 
graduate®, 
immigrants 
* FfEng* 
qua! If leant: 
numbers of 
retirements, 
emigrants, 
3 deaths Fet 0*3.1 n 
total 
number of 
Engineers 
employed 
1951 m* 27,013 
1952 2,610 550 2,160 29,173 
1953 2,137 550 1,537 30,760 
1954 2,091 550 1,541 37,301 
1955 2,322 550 1,772 34,073 
1956 (2,477) (550) (1,927) (36,000) 
numbers of engineers employed are plotted as a per- 
l 
oentage of the total labour force In Figure 3-5* The per¬ 
centages are Increased by 6.4* in order to obtain the 
"true deraand", and these are also plotted in Figure 3-5. 
These "true demand" points appear to lie on a straight line 
and a straight line extrapolation serves to give an esti¬ 
mate of the percentage, 1957-1965. ^ faot that the ratl° 
is continually increasing is due to growing automation and 
increasing technology. The corresponding American ratios, 
obtained from the previously referred to 'Engineering and 
I 
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Scientific Manpower In the United States, Western Europe 
and Soviet Hussia'*- are also plotted, for comparison, In 
Figure 3-5. The Canadian curve shows rio signs of any 
appreciable o&tching up to the American trend . This Is 
largely due to the lack of engineering design and develop¬ 
ment in the Canadian economy. The 1965 ratio corresponds 
to a demand figure of 59*000 engineers. 
I&thod (2). '■ .xtrapolutlon of Professional Engineer 
Figures. Extrapolated Professional Engineer figures are 
shown in Figure >-6. Estimates of the P.Eng.'s in Quebec 
end '.ntario for 1965 have been obtained from the respective 
2 3 
associations These figures are shown plotted in 
Figures 3-7 and 3-5. Statistics show that Ontario and 
Quebec contain (and. will contain) 85^ of the registered 
engineers In the entire country. The following should 
th refore hold trues 
xpecte number of registered 2.Eng. 
in Ontario 1?65 26,000 
Expected number of registered P.Bng. 
In Quebec 1965 
Total 
Expected number of registered i’.Eng. 
in Canada 1965 
11*292. 
39,000 
46,000 
1 En'-ineerlBK and Scientific Manpower in the United States, 
Western*Europe and Soviet Russia, U.s.A. Joint Committee 
Print, skth Congress, 2nd tension» 
2. Annual Report, Corporation of Professional Engineers of 
c, 1955 • 
4. 4,i*n th« Koval Commission on CanadaoonomiO 
’• i’rofeBBional ^la.er, or «. 
Province of Ontario# 195&* 
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The total number of engineers employed in Canada will 
probably be higher than thle 1*6,000 figure. Today there 
*** 3°' “or® engineers employed than registered. This 
figure la decreasing (see Figure >9}, and by 1965 it should 
be about 20;». This means that $&tQG0 engineers would be 
employe a In nnada In 19o5» If the “true demand*’ curve 
v/erc to run parallel to this curve, 6.4-'.? over this figure, 
or roughly 62,000 engineers would be demanded In Canada In 
1965, 
iethou (3) . Growth in the Engineering Body In the 
conomy to Keep Pace with Growth in Grose National Product. 
One of the most important factors involved in the estimation 
of the future requirements for engineers Is the growth in 
our population in total and the consequent growth in gross 
national product. To maintain the existing rate of produc¬ 
tivity, we must maintain the existing relationship between 
the growth in the supply of engineers and growth la gross 
national product. It is an accepted feet, well supported 
< 
by logic arid experience. th&s growth in n tiortal productivity 
is largely dependent on increasing the number of engineers 
in the labour force* It was not an accident that growth in 
the graduation of engineers from our universities from 19^5 
to 1950 wan coincident with the rapid increase In the rate 
of productivity of the labour force. The fact that this 
growth continued beyond 195© In *Pi«e °f a dr°P in 
graduation from our universities is accounted for by the 
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THE LABOUR FORCE IN CANADA 
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35 
rate of growth In the body of engineers employed in the 
economy, being partially sustained by immigration. However, 
at t);ie point the author wishes to state that the engineer¬ 
ing fore® is not the sole factor responsible for the in¬ 
crease in the rats of productivity but one of the factors. 
The humanities, for instance, play a role which is of vital 
importance. 
l 
The result of the supply of graduates from universities 
and immigration on growth in the body of engineers employed 
f 
in the economy is shown in chart fora hereunder (see Figure 
3-10). This body increased from about 8,000 engineers in 
1940 to over 37,000 in 1956. 
This growth in our engineering body ae already Indi¬ 
cated, resulted in a very rapid rise both in the amount of 
our gross national product and the rate of productivity of 
our labour force. It is of interest to note that the pro¬ 
ductivity of the labour force over a long period of time 
remained constant, but It was not until the introduction of 
an increased number of engineers In the economy that the 
change referred to above occurred. The relationship of 
growth In the number of engineers, growth in gross national 
product and growth in the rate of productivity of the labour 
force. Is depicted hereunder in chart form (see figure 5-11). 
It is safe to make the assumption that if we can pre¬ 
dict with reasonable accuracy the growth in our population, 
ye oan also predict the growth in our gross national product 
on the assumption that we are going to raaintain the status 
ouo in our standard of living. By using the relationship 
between engineers and national productivity we can predict 
«lth reasonable accuracy the number of engineer® required 
each year to maintain existing relationships. Ms forecast 
'930 1936 1940 1945 I960- 1955 I 960 1965 *97u i975 i960 
PROJECTIONS OF POPULATION, GROSS NATIONAL 
T product, productivity a number of 
ENGINEERS IN CANADA 
FIG. 3-12 
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is depleted In chart form hereunder (eee Figure 3-12) 
from this graph we see that some 60,000 engineers will 
be required by 1965. 
Conclusions 
The expected demand for engineers in Canada In 1965 
according to method (1) is 59,000, according to method (2) 
the number should be 62,000. Method (3) gives us a figure 
of some ('0,000. Giving methods (1) and (3) slightly higher 
weight results In a "most probable* demand of 60,000. 
If the increasing trend of engineers re the labour 
force were to level off at, say, the 1959 figure (see 
”igurs 3-5), the demand for engineers in 1965 would be 
50,000. This could be regarded as a minimus figure although 
increasing technology renders this Improbable. 
If Canada were to stimulate internal engineering design 
and development the numbers of engineers could grow at a 
nore rapid rate than that Indicated by the trend curves. 
It is difficult to envisage more than 10,00(0 extra Jobs 
be ini* created before 1965, so that a maximum figure for the 
demand for engineers In 1965 might be 70,000. These "most 
probable1 and “maximum* to "minimum* demand curves have 
been shown plotted in f igure p***!* 
PART IV 
COMPARISON OF CANADA*S PERFORMANCE WITH U.S.A. AND 
RUSSIA IK THE FOLLOWING FIELDS*. 
(1) Enrolling the Potential In Schools of Higher 
Learning 
(2) Efficiency of Educational Systems In Producing 
Graduates 
(3) Scientific Manpower 
37 
PART *7. COMPABX80S OF CANADA * S PERFORMANCE WITH U.S.A, 
AHD RUSSIA IS THE FOLLOWING FIELDS 
U) trolling the FotentAaX In Schools of Higher Learning 
It can be demonstrated that while some potential re¬ 
nal no In the United States, both the United States and Russia 
are exploiting a very large percentage of the potential of 
students capable of enrolling In higher educational schools. 
Comparison of our position in Canada with the performance 
in these two countries Is not only lllunin&ting but at the 
same time somewhat appalling, considering all the circum¬ 
stances Involved* 
Reference Is again made to the enrolment and population 
statistics in the United States and Russia, but this time 
compared with the existing enrolment in Canada in the follow¬ 
ing table. 
Country Population Enrolment 
par 1000 
of Population 
rtt8Sla 220,000,000 4,300,000 19.6 
United States 167,000,000 2,500,000 15.0 
Canada 15,000,000 
70,000 4.74 
chess figures epesfc sore eloquently on the subject of 
our performance compared with the United States and Russia 
than we could by other means. Proportionately the United 
States is doing about three times and Russia four times as 
much ao we are in Canada in educating people in schools of 
higher education ♦ 
II ye continue at the present rate of educating our 
people In universities with a growth affected by population 
growth only, our enrolment would amount to about 108,000 by 
1980, but to place ourselves on an equal footing with the 
-nitea ht&tes and hussla today, we would have to increase 
our enrolment to 317,000 or 490,000 respectively. 
This is expressed in chart form hereunder (see figure 
h~l) showing the relationship between the relative United 
States and Russian performance applied to our population 
compared with our performance in the event that it was 
possible for us to educate the total potential based on the 
United States performance (20$) or the X.q„. rating {33$). 
, ..i\- Hv. „ 
Regardless of the arguments that may exist about the 
validity of l.ft. testing in forecasting the potential enrol¬ 
ment in universities, we cannot Ignore the standard of per- 
fonenoe set by the United States and Rug si a. This is 
realistic end it is the criterion against which we must 
Judge our present and future performance if we are to re¬ 
main competitive. 
The above figures were extracted fro® an article by 
B. A. Baker published in the Canadian Engineering Journal, 
October 195^* 
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(2) Kff 1 gljmoybM. Educational Systems In Producing Graduate a 
A definition of the problem of higher education In 
Canada would not be complete unless consideration ie given 
to how effective the higher school entrance requirements 
are in screening candidates before entrance into the school , 
hoi effective the educational system is in training those 
admitted, and how successful our society is in providing the 
right kind of incentives to keep students in the higher 
schoola until they graduate. 
It is impossible to measure the influence of each indi¬ 
vidual factor on students but an overall measure of the rela¬ 
tive performance in each country can be made by comparing 
the graduates with the total enrolment in each year* -On 
.. * 
thia basis we can establish an overall efficiency factor and 
follow it up with a study of each of the possible influences 
to determine if improvement may be possible in any oi them. 
A more effective measure would be a ratio of graduates 
t0 acceptancea, but unfortunately, acceptances could not be 
obtained for Canada or Russia. The enrolment figure, while 
not ideal, does provide a genera], indication of the efficiency 
nf the different educational systems. Some allowance needs 
to be made for the effect of longer courses. For instance 
in Russia the engineering course is five and a half years 
long compared with four years In Canada and generally four 
yearB m the united States. Without making allowance for 
tne effect of longer courses, the following comparisons 
4o 
ill&Iaafce that Canada compare© very well In this area. This 
is further substantiated by the efficiency of producing 
engineers, which Is covered in more detail later on and for 
which accurate figures are available. 
22.5# 
Ik.(4 
C&nad 
Husain 
United States 15*6$ 
Table 4-2 of this section Indio.' tea the trends in 
efficiency over the years for which the figures are avail¬ 
able covering the three countries Involved. 
(3) The ."xistln,: caervolr of r.ngineer|r,and.ILcientl^ta 
The course of action that should be taken in the future 
In connection with the supply of scientists and engineers 
must take into consideration not only our position insofar 
as quantity is concerned, but also the condition of the 
scientific and engineering force and the possibility of its 
continued maintenance in relationship to satisfying our 
indicated requirement© well as how we compare with others 
The number of scientists and engineers per thousand of 
population is a significant starting point. Based on the 
best information available, the following provides an indi¬ 
cation of our position in this respect: 
Country 
Population Ho. t>er 1,000 of Population 
4.55 
4.00 
3 -95 
United States 
Rusal* 
Canada 
760,000 167,000,000 
i$90,000 220,000,000 
60,000 15.000,000 
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Tf these figures are taken at their face value, we com* 
pare reasonably well with both the United States and Russia. 
There are two factors, however, that we must not Ignore In 
our evaluation of our capability of maintaining and Improving 
on this position In the future, which deals with the sources 
from which this existing force was recruited. 
Firstly, we must consider the effect of immigration and 
evaluate the possibility of a continuing supply from this 
source. Over 22b' of tills force originated from immigration, 
About 13,300 of the 60,000 engineers and scientists were 
supplied from other countries. This, we believe, Is a 
temporary advantage and we must not anticipate a continuing 
supply of this sort. Indications are that a rapid drop will 
result in tills area because of shortages existing to the 
same degree in other countries as they do in our own. 
Secondly, wo must not overlook the influence of the 
large number of servicemen who entered end graduated front 
university after the War® to abnormal influx into this 
force in our population resulted from this condition. 
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PART V. 8UPPLX AND DEMAND CONCLUSIONS 
» 
The Crossover Joint 
The supply end demand curves for engineers in Canada 
are shown plotted in Figure 5-1. Prom Figure 5-1 it can be 
seen that the "most probable* curves cross in the year 1962. 
Although this figure soy be somewhat In. error, It does Indi¬ 
cate that if present day trends in supply and demand con¬ 
tinue, supply should approach demand sometime in the early 
or raid I960'8. h plot of the estimated supply curve with a 
# 
"maximum* demand curve bears this out; the crossover point 
being shortly after 1965. This ia shown in Figure 5-2. 
Supply vs. Demand 
« 
The existence of this crossover point affects supply in 
that the shortage of engineers in Canada in the future ap¬ 
pears to be generally overstated. It is true that the Uni¬ 
versities in Canada face a major crisis regarding funds for 
facilities and staff, even in coping with the present student 
trend towards engineering. However, it is not true under 
present day demand trends, that it is necessary to give much 
greater encouragement than la given now, to young people, 
towards engineering. The supply appears to be well on the 
If to© Gov©rABi©nt wqtq to launch aa all-out to 
keep Canada's economy Independent, by discouraging imports- 
FIG. 5-1 
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tlon of foreign engineering, encouraging Government 
sponsored design and development project®, etc., then 
Canada's demand would rise above present day trends and 
begin to approach levels of 0.8. ratios of (demanded) 
engineer® to labour force, this Canadian independence is 
most desirable, and would mean that a greater supply would 
be required. Even then, however, deraand® upon supply 
would not be exorbitant, as can be seen from the inter¬ 
section of the ’’most probable*1 supply and "maximum* demand 
curves » 
Quality of Supply 
♦ ’ t 
It is a well known fact that, due to low salaries, 
the standards of University teaching are falling off. 
This cannot help but lower the caliber of the supply. 
Also the opportunities in the U.3. for original design end 
development drain off such of the best young engineering 
talent. If the quality of Canadian engineering is to be 
maintained or improved, as is necessary in tide day of in¬ 
creasing technology, these Wo problems must be remedied. 
Conclusion® 
From this analysis several points emerge: 
(1) There is a shortage of engineers. However, the 
present shortage of engineers is being allevi&tsa and by 
the mid 1960*s there should be no serious shortage of 
engineers In Canada. 
(c) ;he shortage oi engineers la far frota being acute* 
xhere is no need to revert to the high school students and 
regard them as the root of the problem* Wholesale encourage¬ 
ment of young people to toko engineering la unnecessary. 
The present high rate of college enrolment is sufficient to 
take care of our future needs* 
(3) Thera 1 s a requirement for Government aid and 
encouragement for large scale engineering design and 
development. This aid Is necessary to Canadian economic 
independence. further* even with this Government stimula¬ 
tion of engineering demand, there would be no large supply 
problem, 
(4) The Universities face a real problem in funds for 
facilities and staff to meet the increased enrollment which 
they must handle from the late 1950‘s onwards. The trend 
towards engineering makes the engineering facilities par¬ 
ticularly affected. There is a real danger of "quality 
neglect" during this period. 
(5} Canada as a land of engineering opportunities could 
toe made more attractive to the young Canadian born and 
I 
Canadian raised engineer. 
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PART VI. SUMMARY AMD RECOMMENDATIONS 
Summary 
An analysis of supply and demand for engineers In 
Canada, 1957-1965 has been carried out. The results of the 
analysis show that the present shortage of engineers is 
being gradually alleviated and that by the mid 1960's, 
there should be no serious shortage ol* engineers in Canada. 
This situation ie demonstrated graphically in figure 6-1, 
which shows the forecast supply and demand curves inter* 
seating in 1962. With the present student trend towards 
engineering* wholesale encouragement of young people to 
take engineering is unnecessary, 
A comparison of Canadian and U,S. demand curves shows 
0.3. ratios of demanded engineers to the labour force to be 
considerably higher than corresponding Canadian ratios. 
This is largely due to a lack of engineering design and 
development in the Canadian economy• This latter condition 
is a poor one, both from point of view of Canadian economic 
independence and Canadian engineering opportunities. If 
the Government were to launch a much required all-out scheme 
to keep Canada's economy independent, by discouraging impor¬ 
tation of foreign engineering and encouraging Government 
sponsored design and development projects, then Canada's 
demand should rise above present day trends. Sven then, 
demands upon engineering supply would not be exorbitant, as 
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can be s©©n from Figure 6-2 which show® the intersection 
of the forecast supply curve with a "maximum* demand curve, 
(or a demand curve corresponding to demand under as drastic 
a Government scheme as is thought feasible) would probably 
ocour shortly after 1965* 
> 
The universities face major crisis in finding funds 
for facilities and staff to meet the increased enrolment 
which they roast handle from the late 1960‘s onwards, due to 
normal population growth. The trend towards engineering 
makes the engineering faculties particularly affected. 
There is a real danger of "quality neglect* during this 
period. 
In order for Canada to improve or at least maintain 
its competitive position in the world of nations, it is 
recommended that: 
(1) A reasonable attitude should be taken with regard 
to Canada's current engineer shortage, in the realisation 
that supply is gradually catching up with demand. 
(2) As a result of the relatively simple shortage of 
engineers funds in the forms of scholarships, burserles, 
etc., which were extended to high school students to en¬ 
courage them to take engineering, should be directed towards 
universities and colleges where they will do more good to 
relieve the shortage and above all reduce the possibility 
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of ttquality neglect", 
(3) universities should be provided with funds for 
facilities and staff to handle the increased enrolment of 
the future* Particular attention should be paid to obtain 
the best method for providing these funds, and to avoid any 
quality neglecti? uurlng the build up* Since total enrol¬ 
ment over the next decade is predictable, and since the funds 
for staff and facilities to accommodate a student can be 
estimated, it is possible to predict the funds required by 
the universities year by year to handle the expected enrol¬ 
ment * 
(4) The Canadian Government should be requested to 
further engineering design and development within Canada, 
both by legislation and direct financial support. The 
repeal of the Tariff Board10 Item 1601, which allots for 
duty-free entry from all countries of engineers1 plans, 
drawings or blueprints, might be a step in that direction. 
(5) Industrialists should commit themselves to immedi¬ 
ately undertake programs within their own organizations to 
ensure maximum utilisation of their present engineering and 
technical staffs ami to trade experiences with one another 
on this matter. 
This will have two beneficial effects: (1) it will 
assist in alleviating the existing shortage until the supply 
of engineers catches up with the demand} ( ) in all likeli¬ 
hood it will reduce turnover, since better utilization of 
engineers within organizations will increase their Interests 
and usefulness with consequent Increases in responsibility 
and salary* 
{6} The work of technical schools of nEyerson Insti¬ 
tute n type should be encouraged* These schools supply the 
industry with personnel of the degree of 2nd year engineer¬ 
ing students. These men could be classified as "Engineering 
assistants0 and relieve the Professional Engineer of routine 
tasks to do more cone tractive thinking* This would, of 
course, relieve the shortage of engineers and also decrease 
the frustration of so many young engineers who regard * graph 
plotting* as fthelow their level** 
(J) Si nee industry is the min benefactor fro® an in¬ 
creasing supply of engineering graduates, Industry should 
assist the universities In every possible way to find suf¬ 
ficient facilities and qualified staff to handle the coming 
increased enrolment. Many methods have been suggested, such 
rs industry giving engineers leave of absence to teach. 
These methods should be explored and adopted* 
($} Closer cooperation should exist between the indus¬ 
try and universities in general and more specifically during 
the long summer vacation. •or® highly trained university 
personnel should be employed on a part-time basis, with the 
industry during this period* 
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